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@ Spe^de type display device. 

@ In order to facOitate pupO distance adjust- 
ment, djopter 'iadjustm^ and convergence ad- 
justment, ; in lia r: spectacle type . display 
V annar^ement which utOizes a pair of image 
generating unHs (25) for projecting Images on 
left and r^ht eyes respectively, a pair of shafts 

(5) ars Installed In a Imising (10) by way of a 
^firame, and a pair of lens and mirror units (21) 
are reciprocally mounted on the shafts (5) so as 
to movable toward and away from each <^er. A 
slide plate (32) which forms part of a backligiit 
(30) is disposed on the frame so as to be 

- slldable-ln the fbre^and-aft direction. A pair of 
shafts (36) are disposed one above the other at 

ttiejjpper and lower portions of the^bacM^ht A 

pair of LCD holders (24) whtoh form a part of the~ 
pair of image source means are supported on 
the shafts so as to l>e laterally movable toward 
and away from each other. A pupil distance 
adjustment of the pair of image generating 
means is implemented by a rotation of a knob 

(6) through cam (40) and link (50) mechanisms, 
whDe a diopter adjusbnent and a convergence 
adjustment are simultaneously implemented by 
a rotation of a knob (9) through a separate cam 
mechanism (60). - 
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BACKGROUND OF THE INVENTION 



Field f the Invention 



Thepr sent invention relates generally to asp c- 
tacl or goggle type display device. More specifically, 
the present invention relates to a spectacle or goggle 
type display device which enables a wearer to ob- 
serve an electronically produced image, such as that 
produced in response to a video or television signal, 
in addition to his or her surroundings (viz., the outside 
view), and which Includes an Improved adjustment ar- 
rangement whereby both pupil distance and diopter 
adjustment can be easily implenf>ented. 

DESCRIPTION OF THE RELATED ART 

The applicant has previously proposed spectacle 
or goggle type display devices which enables the 
monitoring of a video Image and the like and which 

- use LCD. An example of such a display device Is dis- 
closed In Japanese Patent Application No. 3-251667 
(JP-A-05-091582). One of these arrangements will 
be briefly discussed with reference tor Figs. 27 and 28. 
In the illustrated arrangement, 100 denotes a specta- 
cle type display device, which Includes goggle-type 
housing or body 101 ; and e pair of bows or temples 
1 02, 1 02 fddably on either sides of the hous- 
ing 1 01. An inverse V-shaped reiriector 103 is mount- 
ed on an inverse V-shaped nose pad portion 101a at 
a lower center portion of the housing 101. Afluores- 
cent tube 104 is arranged above the reflector 103, 
while a pair of verticaOy arranged transparent type 
color liquid crystal panels (image display means) 105, 
105 are disposed on either Me of the reflector 103. 
A convex conyerejing lens Is arranged in Intimate con^ 
tact with each of the oolorliquid crystal panels 105 via 
a deflection plate 107. 

A pair of convex ocular lenses 108, 108 are ar- 
ranged in the housing 101 In front of the left and right 
eyes A, A, respectively. Apalrof rectangular reflection 
mlnrors 109. 109 is arranged in the housing 101 be- 
: tween a pair of converging lenses 106, 106 and a pair 
of ocular lenses 108, 1 08. 

- In Fig. 28, 102a denotes earphones which are at- 
tached to each bow 1 02. The front side of the housing 
101 Is opaque. Furthemioris. as shown In Fig; 27, a 
pairof rectangular ocularwindow portions 101b, 101b 
open at the rear face side of the housing 101. The pair 
of ocular window portions 101 b, 101b are covered 
with a transparent window plates, respectively, for 
protecting the ocular lens 108, 108 and the other ele- 
ments which are arranged in the housing 101, from 
dustbrth like type of contamination. 

As shown in Fig. 28, when the above described 
spectacle type display device 100 Is worn by a user, 
an Image which Is produced by th pair of color liquid 
crystal pan Is 105, 105 In respons to a signal from 



a small portable VTR (not shown), is illuminated by 
th fluorescent tub 1 04 and is proj cted onto the re- 
spective retinas a of the right and left eyes A. A by way 
of the pair of converging lenses 106, 106, the pair of 

5 reflection mirrors 1 09, 1 09 and the pair of ocular lens- 
es 108, 108. That is. the image formed by the pair of 
color liquid crystal panels 105, 105, is reflected by the 
pairof reflection mirrors 109, 109, and a virtual image 
which is enlarged by the pairof ocularlenses 108. 108 

10 is fomned at a position of least distance of distinct vi- 
sion. 

However, in the above-mentioned conventional 
spectacle type display device 100, the inverse V- 
shaped reflector 103 is nraunted on the inverse V- 

15 shaped nose pad portfon 101a at the lower center of 
the housing 101 so that the images produced by th 
respective of the pair of color liquid crystal panels 
105. 105 are projected onto retina a of the left and 
right eyes A, A by way of lateral deflection. Therefore, 

20 it is difficult to forni the nose pad portion 101a in a 
manner which prevents the reflectoraf rom contacting 
the wearer or user's nose. Accordingly, in the case 
wherein a user having a high (prominent) nose, wears 
this type of display device 100, it has been difficult to 

25 adjust the positions of the ocular lenses 1 08, 1 08 with 
respect to the wearer's left and right eyes. Also, since 
ft not possible to move the pair of color liquid crystal 
panels 105, 105 toward and away from the reflector 
103, it is difficult to satisfactorily adjust the arrange- 

30 ment for a user having dosely set eyes. 

. ^jSUMMARYOFTHEINV^ 

It is an object of the present invention to provide 
55 ; Ja spectede ^^ of the type which in- 

dudes a pair of image display means and wherein 
' both pupjl distance and diopter adjustment can be 
easily irhplemented. 

ft is a further object of the present invention to 
40 provide a medianism which can be incorporated Into 
: r asuKable housing and whtch^dlitates both pupil dis- 
^* tance and diopter adjustrttent 

It is a further object of the present invention to 
provide a mechanism which can be incorporated into 
45 a suitable hdiisirig ahd which allows {Hjpil distance to 
be adjusted and which separately enables diopter and 
convergence adjustment to be simultaneously adjust- 
ed. 

In brief, the above object is achieved by a spec- 
60 fade type display device which is arranged such that 
each of images produced by a paw- of image display 
nieans provided in a box-shaped housing, is nrwdified 
by a pair iof ocular ^te^ 

of the wearer's left and right eyes. Ashaft is support- 
55 ed on a frame in th above-mentioned housing, and 
a pair of lens and mfarwunits, which constitute a vital 
part of the abov -mentioned Image display means 
and which indude a reflector and the ocular lens, are 
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arranged along the shaft so as t be laterally movable 
In the left and right directions toward and away from 
each other. Each of the lens and mirror units is ar- 
ranged to be movable in the fore-and-aft direction to- 
ward and away from each of the ref ctlon plates and 
ocular lens and therefore relative to the above- 
mentioned frame. 

Since the pair of lens and mirror units are ar- 
ranged to be movable in the left and right direction 
along the shaft installed on the frame, the mechanism 
by which the pupil distance for each of the lens and 
mirror units can be adjusted is simplified. 

Also, since the position of each ocular lens is si- 
multaneously adjusted at the position with respect to 
the left and right eyes, the pupil distance adjustment 
is easily implemented. Further, since the image gen- 
erating units are arranged to be nrovable in the fore- 
and-aft direction relath^e to the frame, the diopter ad- 
justing mechanism is simplified and the diopter ad- 
justment is fecilitated. 

More specifically, a first aspect of the invention 
resides in a spectacle type display device which is en- 
closed In a housing and which Is arranged to Jtransmit 
intages generated by a pair of Image sources, byway 
of a pair of image transfer means which each include 
a reflection plate and an ocular lens, and to projectthe 
Images produced by the pair Image sources on reti- 
nas of the left and right eyes of a wearer, and which 

' comprises: first supportmeans for supporting the pair 
of Imaige transfer units so as to be laterally movable 
tciward and away from each other, and second sup- 
port mearts Ibr suppdtir^ the pair of Image sources 
so that the linage soiffbes are laterally movable to- 
ward and away from each other and In a fm-and-aft 

^ direction relative to the reflecttoh plates and the ocu- 
lar lenses of the Image transfer means. 

A second aspect of the present Invention resides 
In a spectacle type display apparatus comprising: a 
frame disposed In a body; a pair of display means, dis- 
posed on the frame, for prckiucing a pair of in^es In 

;accordance with a video signal; a pair of reflection 
means for reflecting the pair of Images produced by 
the pair of display means; a pair of lenses means for 
fpcusUig the pair of Images ref lected by the pai r of r e- 
flection means; a first slide means for sliding the pair 
of lens means and the pairof reflection means later- 
ally across the frame; and a second slide means for 
sliding the pair of display means toward and away 
from the pair of lenses in the fore-and-aft direction of 
the frame. 

Afurther aspect of the Invention resides in an ap- 
paratus for use In a spectacle type display, compris- 
ing: a frame; first and second Image sources support- 
ed on the frame so as to be reciprocal toward and 
away from each other In a first direction which ex- 
tends laterally across the frame, and synchronously 
movabl In a second direction which Is ess ntialiy 
normcd to the first direction; a f iret mirror supported 



on the frame so as to be in a predet nmined relation- 
ship with the first image source, th first mirror being 
reciprocal in the first direction across the frame; a 
first lens supported on th frame in a predetennined 
5 relationship with the first mirror, the first lens being 
connected with the first mirror so as to be synchro- 
nously movable therewith in the first direction; a sec- 
ond mirror supported on the frame so as to be in a pre- 
detenmined relationship with the second Image 
10 source, the second mirror being reciprocal In the first 
direction with respect to the frame and toward and 
away from the first mirror a second lens supported 
on the frame in a predetermined relationship with the 
second mirror, the second lens being connected with 
f 5 the second mirror so as to be synchronously movable 
therewith in the first direction; first adjustment means 
for selectively nrioving the firat and second mlnt»s in 
the firat direction and so that the relative distance be- 
tween the first and second minrore changes; and seo- 
20 ond adjustment means for moving the firat and sec- 
ond image sources In the second direction and in a 
manner which changes the relath^e distance between 
first and second Image sources and the firat and sec- 
ond mirrora, respectively, and for simultaneously 
2S : moving the firstand second image sources In thefirat 
direction In a manner which changes the relative dis- 
' tanoe therebetween In response to the nrK>vernent of 
' thefirat and second Images sources in the second di- 
redtlori.'^"''-' '■ ■ 
3d - ' Anotheraspectbfthepre^^ 

a method of operating a spectacle type display com- 
' uprising the steps ofi produdng a firat image using a 
first inrage source; reflecting the firat image using a 
first minor, focusing the first image using a firat lens; 
' 35 irenecting the focused first Inrage toward a fh^ pre- 
'determlned eye position; producing a second image 
using a second Image source; reflecting the second 
Image using a second mirror; focusing the second ln>- 
age using a second lens; reflecting the focused sec- 
40 ond Image toward a second predetermined eye pos- 
ition; itKiving the first irnirror and the firat lens and the 
second mirror iand the second lens as firat and sec- 
ond units respectively. In a firat direction which 

changes the relatiye diste two.units; 

4S moving the firat and second image sources in a direc- 

Jipn.whicJidianges the re^^ 

firat and second image sources and the firat and sec- 
ond mirrora respectively; and simultaneously moving 
the firat and second image sources with respect to 
60 one another and in a manner which changes the rel- 
ative distance theret>etween. 

Yet another aspect of the present invention re- 
sides In a apfmratus for use In a spectacle type dis- 
play, comprising: means for producing a firat image; 
S5 means for reflecting the fM Image; means for focus- 
ing the reflected first image; means for reflecting the 
focused firat Image toward a first pred tomfiinedeye 
position; means for producing a second image; 
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means for reflecting th s condimag ; means for fo- 
cusing the second image; means for reflecting the fo- 
cused second imag toward a s cond eye posrti n; 
means for moving the first mirror and the first lens and 
the second mirror and the second lens as first and 
s cond units respectively, in a first direction which 
changes the relativ distanc between the two units; 
first means for moving the first image and second im- 
age sources in a direction which changes the relative 
distance between the first and second image sources 
and the first and second mirrors respectively; and 
second means, responsive to the first means, for si- 
multaneously nrwving the first and second image 
sources with respect to one another and in a manner 
which changes the relative distance therebetween. 

BRIEF DISCLOSURE OF THE DRAWINGS 

The various objects, advantages and merits of 
the present invention will become more dearly appre- 
ciated as a detailed description of the prefiarred em- 
bodiments of the invention are given In conjunction 
with the appended drawings in which: 

Fig. 1 is an exploded perspective view of a-apeo- 
tade lype display device according to a first env 
bodimentof the Invention; 
, Fig. 2 :is .a .perspective view of the aboyer 
, mentioned spectacle type display device; ^ ,;/ >^^ 
Rg. 3 is a vertical cross-sectjpnal view of a housr ; 
. ing used In the above-mentioned spectade type 
display device; „ . 

Fig-tiJsairearyiewpfti^ ^p^ciuo^^ 
V Fig. 5 is a schematic plan view depicting the opt- J^. 
ical disposition of the spectade display device 
wfth respect to tlie yirearer'a left and fight eyes; 
V. :ng.6tea schematic verticaiooss-^^ 
depicting the optical disposition of the spectade 
display device with respect to the wearer's eyes; 
Fig. 7 is a perspecthre view of an intage generat- 
ing unit which forms an important part of the 
spectade type display device according to the , 
present invention; ! . 

Fig. 8 is a exploded perspecth^e view of the ar- 
rangement shown in Fig. 7; 
Fig. 9 is a rear view of the image generating unit 
shown in Fig. 7; 

Fig. 10 b a plan view of the Image generating unit 
shown in Fig. 7; 

Fig. 11 is an enlarged plan view showing some 
important parts of the above-mentioned image 
generating unit , 

Fig. 12 is a exploded perspective view of a part 
of the aboye-nientioned unit; . . , .....f,- 

Fig. 13A to 13C are respectively: a plan view of 
the a^ve mentioned unit, a plan of the unit de- - 
picting djopter adjustment, and a plan view show- 
ing convergence adjustment; . , 
Rg. 14A to 14C are plan views which depid dio- 
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pter and converg nee adjustment of the above- 
mentioned optical visual unit; 
Fig. 15 is an exploded perspective viewof a back- 
light used in the image generating units; 
Fig. 16 is a schematic view demonstrating some 
Imp rtantfeatur s of the above mentioned back- 
light arrangement; 

Fig. 17 is a cross-sediona! view showing a reflec- 
tor and eledromagnetic shield arrangement used 
in the above-mentioned image generating units; 
Fig. 18 is a horizontal cross-sectional view show- 
ing a forehead pad which is used with an embodi- 
ment of the above-mentioned spectacle type dis- 
play device; 

Fig. 19 is a front view of the above-menti ned 
forehead pad; 

Fig. 20 is. a front view of the above-ntentioned 
forehead pad partly In cross-sectk)n; 
Fig. 21A and 21 B are respedively an enlarged 
perspecth^e view showing a hook used on the 
above-cnentioned forehead pad, and a cross- 
sedional view showing locked and unlocked con- 
ditionsof the hook; 

Fig. 22 Is a schematic view showing the manner 
In which the forehead pad is worn; 
F^. 23 Js a plan view showing the display device 
which.^bodies the present Invention, in a folded 
' jCqnditipn;vw,S; v,,-^, ■ ; 
rfig. 24 an explanatory view showing the con- 
v nedion v€TOn^ head support 

membere of the alx)ve-mentioned type of spec- 
tacle-ftpeijdispla^^ device;;^^; , : 
r r ; Fi9-25fe 
/ on which the dtopter and a convergence adjust- 
ment of tiie atxyve-mentioned spectade type dis- 
V :v iplay^tevlce, Is carried out; ^ 
■ Fig. 26 is a vertical cross-sedional view of a 
spectade type display device according to a sec- 
ond embodiment; ; : 
F^. 27 Is a schematic structural view of a previ- 
t ously proposed spectade type display device dis- 
- : .cussed in the opening paragraphs of the disdo- 
. sure; and 

Fig. 28 a perspedh^e view depiding the spec- 
tade type display device of Fig. 27, In use. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 
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In Figs. 1 and 2, a spectade type display device 
1 which generally comprises an essentially box-shap- 
,.ed (ski goggle-shaped) housing 10 which is formed a 
cspectade iK)rtk)n^ be positioned in frontof the wear- 
er'it eyes when donned. Ah Imag generating ar- 
rangement 2 wriiich is received In the housing 10 in- 
dudes a pair of image generating units (means) 20, 
:20 and a backlight 30. A head band-like support ar- 
rangement 70 is connected through hinge portions 3, 
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3 to the rear sid portions of th housing 10. 

As shown in Figs. 1 1 3, the housing 10 compris- 
es a front cabinet 11 which is mad of an opaque syn- 
thetic resin and which has a generally channel-shap- 
ed vertical cross-section, and a rear cabinet 16 hav- 
ing a generally channel-shaped vertical cross- 
section. The rear cabinet 1 6 is also formed of an opa- 
que synthetic resin and is constructed such that its 
front peripheral portion is connected with a rear per- 
ipheral portion of the front cabinet 11 by way of 
screws so as to fom a hollow housing. 

A translucent viewing window portion 12 extends 
laterally across the front face 11a of the front cabinet 
11. This translucent viewing window portion 12 In- 
cludes a transparent plate 1 3 made of a synthetic res- 
in and is engaged in an opening pcntion lib predom- 
inantly formed at the front face 11a of the front cabi- 
net 1 1 , and a smoked or tinted plate 1 5 which acts as 
a light reduction nneans. In this arrangement the tint- 
ed plate 15 Is supported on hinges 14, 14 which are 
provided at the sides 11c 11c, ofthe front cabinet 11 
80 as to allow the tinted plate 15 to be swung upwardly 
from the position wherein it is located immediately in 
front of transparent plate 13, to an essentially hori- 
zontal position such as that shown in two-dot-phan- 
tom In Fig.3. - 
' - ' - A cirbular opening lie is fonfied at a rear center 
- of an upper piece portion (lipperface) lldofthefront 
cabinet 11, acid ah Inverse U-shaped nose receivihg 
portion 11g Is formed In the lower or bottom fade 11f 
of the front cabinet 1 1 . 

' The rearface 16a of the rt^rcablnet 16 is formed 
"so as to have a stepped cbnfigtiiBtibn and such that 
the upper half projects further iBarwardly than the 
'tower side half. The low^ side half defines an <xular 
window portiori 17 which extends across the width of 
the rear cabinet The transparent ocular window por- - 
tion 17 comprises a wide opening portion 16b formed 
in the lower half of the'rear portion 16a and a trans- 
parent plate 18 made of synthetic resin which is en- 
gaged with the opening 16b, in the manner shown in 
Figs. 3 and 4. 

Further, as shown In Figs. 4 and 5, the housing 
Iseo shapedjhat each^oprner poijyon X, X is omitted .„ . 
and such that both sides (rear portion of both sides) 
' 16c, 16c are angled in a manner which aligns with the- 
line of sight (a line of sight directed respectively to the 
left and right sides by an angle of about 30® with re- 
spect to the norm or dead ahead direction). 

Furthermore, as shown in Figs. 4 and 6, the lower 
surface 16f of the rear cabinet 16 is angled so as to 
align with a line of sight (a line df sight which is down- 
wardly angled by about 10^). That is to say, a corner 
portion Y of the rear ^id b omitted in the mann rll- 
lustrat d. With these arrangements, the field of exter- 
nal viewt th left, rightand lower sides Is maxlnUzed. 

' Since th nose receiving portion 16g has an in- 
veree U-shape and Is formed atthe center of the lower 



piece portion 16f of the rear cabin 1 16, the center 
portion of the above-mentioned transparent ocular 
window portion 17 is nanowed at this location. 
As shown in Figs. 7 and 8, the pair of image gen- 
5 erating units 20, 20 of the above-mentioned image 
generating arrangement 2 respectively comprise a 
pair of lens and minor units 21 , 21 which have a rec- 
tangular shape and which are open at upper and low- 
er ends. These lens and mirror units 21, 21 are sup- 
10 ported on a pair of shafts 5, 5 which pass through 
front and rear lower extending portions 4a, 4b of the 
frame 4, which are made of synthetic resin and which 
have channel shaped side faces. 

Ocular lenses 22 (see Fig. 3) which are engaging- 
15 ly supported in a horizontal position between the 
above-mentioned shafts 5, 5 and within the respec- 
tive lens and mirror unite 21. are arranged to be op- 
posite reflection mirrore (upper reflection plate) 23 
fbced between the respective upper peripheries of 
20 both side piece portions 21a, 21a The reflection mir- 
- rore 23 are angled at 45** so that the upper periphery 
ofthe above-nientloned lens and mirror units 21 have 
an essentially triangular configuration. 

I^rame-shaped LCD holdere 24 are votically sup- 
25 ported in front of a later-described baddight 30 s as 
be laterally movable in the left and light directions. 

after abbreviated to LCD) 25 form ah intportent part 
' of the image souroes and are supported by the LCD 
30 holdere 24. Wde-width half-mirrors (lower side re- 
flection mirror plate) 26 are supported so as to b tilt- 
■ fed relative fo the ocular iens 22 by 45**. These half- 
mirrore 26 are f bcedly connected with the lower ex- 
tending portions 6a, 7a of the pair of left and right 
35 ' hddere 6. 7 which support both ends of the above- 
mentioned pair of shafts 5, 5. As will be appreciated 
from Figs. 7 and 8, the forward ofthe two shafts 5, 5 
passes through the lower extending portion 4a 
formed at the front side of the above-mention d 
40 frame 4. Although not shown, it will be understood 
thatthe rearof the two shafts 5, 5 passesthrough and 
is similarly supported by the lower extending portion 
4b of the frame 4. 

Each of the len s and mirror units 21_is_nf)ade of 

45 synthetic resin, Is fonmed with openings at the upp r 

and lower ends, and has a rectanguLar^ooss-sectjon^ 

The side portions 21 a, 21a have an essentially trian- 
gle shape. As shown in Figs. 7 and 11 , supporting por- 
tions 21b, 21b, 21c, 21c through which the shafts 5, 
so 5 pass, are integrally formed and projectf rom the cen- 
ter of the front face and from both rear sides of the 
lens and mirror units 21, 21. With this anrangement, 
the ieniB and mirrorunit821, 21 are simultaneously re- 
ciprocal in the left and right directions toward and 
55 away from each other by way bfa cam mechanism 40 
and an associated llnlc mechanism 50, and In re- 
sponse to the rotetion of a pupil distance adjusting 
icnob 8 which Is rotatebly supported on the outboard 
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Sid of th holder 7 in the illustrat d mann r. 

As shown in Figs. 3. 8 and 15-17. the backlight 30 
consists gen rally of a reflector 31 in which a front 
arcuat face that is opposite to th LCD 25 is provtd d 
with a reflecting mirror finish. The reflector is Integral- 5 
ly formed with a horizontally extending elongate rec- 
tangular slide plate 32 which is arranged to sit on top 
of the frame 4, 

An elongate rectangular base plate 33 is dis- 
posed in a channel-like recess 31 a formed at the apex io 
of the reflector 31. An elongate fluorescent lamp 34 
is supported on the base plate 33 so as to assume a 
predetermined relattonship with the reflector 31. As 
shown in Fig. 1, a source of electrical power 35 is 
mounted on the slide plate 32 and supplies electric is 
source to the fluorescent lamp 34 and the like. 

A pair of parallel shafts 36, 36 extend laterally In 
^ the left and right directtons pass through respective 
projecting porttons 31b. 31c which are Integrally 
formed with the reflector and which project from the 20 
r upper and lower feces of the reflector 31. 

As shown in Figs. 15 and 16, an electromagnetic 
shielding plate 37 In the fonm of a transparent e!eo- 
trode plats or strip, is disposed between the backlight 
30 and the pair of LCD 25, 25. This strip-shaped , 25 
transparent electrode plate 37, is formed of a trans- 
parent electrk:aily:OonductiyefiIm^^p by de- v. . : , 
positing Indium4ln oxide (ITO) on a surface of a poly- 1 
ester film, or by depositing ITO on a diffuston ptate 
and applying electdcally conducthfe treatment there- . 30 
to.,.Through the provision of this plate, high vdtage 
and high frequency nois^Q Z emitted from the fluor^^ ^ \ 
cent lamp 34, whk^ is a high voltage drive hl^h- . 
frequency t^ht source, is shielded, and the light re- 
:fie€ted by the reflector is transmitted to each LCD , 35 

WithOUt-jOSS. ^s-- ^<;\v;-r.:- 

In this embodiment the reflector 31 is produced 
by mbdng an electrically conductive material such as 

. copper into a thermoplastic resin material. With this 
arrangement, the reflector also acts as a shiekl and 40 
as, shown in Rg. 17. electromagnetic radiation pro- ^ 
.duced by the fluorescent lamp 34 is eddittonaiy 
shielded by the reflector 31. An electromagnetic 
shielding plate 39 in the form of a sheet shaped elec- 
trically conductive plate is additionally disposed be- 45 
tween the reflector 31 and the rear face 16a of the 
rear cabinet 16 of the housing 10. In Figs. 15 and 16, 
character 38a denotes an earth wire whteh is connect- 
ed to the transparent shielding plate 37, while in Rg. 
1 7, character 38b denotes an earth wire whk:h is ocm- so 
nected to the reflector 31, and 38c denotes a screw 
which esteblishes an electrical connection between 

4he earth wire 38b and the reflect^ . 

The pairofLCD holders 24, 24 which supportthe 
respecth^e LCD 25, 25 are supported on the stutfts 6S 
36, 36 associated with the backlight 30, and are tf- . 
ranged to be reciprocally movable In the left and right ^ 
directtons therealong. That is, projecting portions 24a 



and 24b receive the respective shafts 36 and are In- 
tegrally formed at upper and lower portions atth rear 
face of the respective holders 24. in the manner 
shown in Fig. 3. 

As shown in Fig. 8, three slots 32a, 32b and 32c 
are formed along the center of th slide plate 32. In 
this embodiment it is arranged such that the slide 
plate 32 is slidable in the fore-and-aft direction on the 
frame 4 and to operatively engage with a pair of pins 
4c and 4c which project up from the top face of the 
frame 4, and which are slidably received in the front 
and rear slots 32a and 32c. With this arrangement 
the backlight 30 and the pair of LCD holders 24, 24 
are arranged so as to be reciprocal in the fore-and-aft 
dtrectk)ns toward and away the respective reflection 
mirrors 23 in the lens and mirror units 21, 21, in re- 
sponse to the operation of the cam mechanism 60 
and so as to be redprocal In the left and right direction 
toward and away from each other. : 

As shown in Fig. 11, the cam mechanism 40 com- 
prises a pupil distance adjusting knob 8, a cylindrical 
cam 41 which is engaged with the pupil distence ad- 
Justing knob 8 and which is rotatebly supported on the 
right side of the holder/ through a fixing ring 42. Arod 
43 having a head portion 43a is fbcedly connected 
with a base portk)n 43b of the right eye lens and mirror 
v; unit 21. An oblique cam^slqt 41a is fomfied in the cyi- 
, : lndrical;5^m.4i.,A cm.^ functions as a 

cam fonower,,Js arranged to^ b^ the 
^. above-mentipned/c£un slot 41a/and is embedded in 
the head portion 43a of tiie rod 43. Accordingly, the 
jh^d ,|»rtipn^^^^ in the left and 

right direction in response to the rotation of the pupil 
dtetance adjus^ng knob 8. > . . . 

: rigitt eye lens and mirror unit 21 is arranged to move 
. . in the left and right directtons along the pair of shafts 
5, 5. As shown in Fig. 23, the pupil distence adjusting 
knob 8 projects out beyond the right side surface of 
the housing 10. . . . n^: 

, : As shown in Figs. 11 and 12, tiie link mechanism 
50 comprises a pivotal lever 51 which is ph^otelly sup- 
ported on the a lower tece of the frame 4 through a 
supporting shaft 52, a pair of pins 53, 53 disposed at 
the ends of the rotation lever 51, and a pair of arms 
54, 54 which are Integrally fbnmed on the respective 
sUe portions 21a, 21a of the lens and mirror units 21, 
21 . A slot 54a Is formed at the tip of each anm 54. The 
pins 53 of the lever 51 are slidably received in the 
slots 54a. In accordance with this construction, when 
the left eye lens and mirror unit 21 moves Inwardly, 
the right eye lens and mirror unit 21 also moves in- 
wardly, and whenihe ieft eye lens, and minor unit 21 
moves outwardly th rigiit eye lens and mirror unit 21 
also moves Ofutvvardly. n/,.^ . 

As shown in Figs. 8 and 12,.th cam mechanism 
60 comprises a dtopter adjusting knob 9 whk;h Is f bced 
to the top of a shaft 61 that is rotetebly supported in 
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a relatively small diameter h le 4d formed In the 
frame 4. An eccentric cam plate 62 is fixed near the 
lower end of the shaft 61 . Th slide plate 32 has a U- 
shaped cam groove 32d which receives the eccentric 
cam plate 62. A pair of planar L-shaped cam arms 63, 
63 rotatably support respecth^e base portions 63a 
and are themselves supported on pins 21 d which are 
Integral with and which project from the back face of 
each image generating lens and mirror unit 21. 

The frame 4 has a pair of cam slots 4e, 4e which 
are formed in a very shallow inverted V configuration 
and which slidingly receives cam pins 63b which are 
formed at the tips of each cam arm 83. Also, as shown 
in Rgs. 1 and 2, the diopter adjusting knob 9 projects 
out beyond the housing 10. 

An obliquely projecting U-shaped recess 63c is 
formed in an upper portion of the base portion 63a of 
each cam arm 63. Pins 24c which project from the in- 
board comer porttons of the LCD holders 24 are slld- 
ably received In the recesses 63c In the manner illu- 
strated in Figs. 9 and 10. With this arrangement, the 
diopter adjustment of the pair of ocular lenses 22, 22 
is Implemented through the for-ahd-aft reclpmcation 
of the slide plate 32 on the frame 4. 

Further/ the convergence (angle) adjustment is 
Implemented In that the pair of LCD holdera24. 24are 
hibved slightly towarij and away from each other In' ' 
^accordance with the above-mentioned fore-and^f t 
directtonal movement of the slide plate 32. That is, as 
depicted in the diagram of Rg. 25 whkh demon- 
strates the principle on whtoh the diopter and conver- 
gence acijustment is carried out^ ttie conveigence and' 
diopter adjustments are Implemented^^ psrallei 
movement of the pair of LCD 25,25 relative to the pair 
of octilarlehses 22, 22 alorig n^^^ OPwhich de^' 
fine a \A-shaj36 arid wtilcH interdonnect (a) the lens 
"mairi plane H of the pair of ocular lenses 22, 22^ (b) a 
line Co of a center of two lens light axes C, C and (c) 
a point at the center portion of the pair of ocular lenses 
22!, 22. Thus, when the pupil distance is changed, the 
inclinatton of the operating line 8r each LCD 25.25 Is 
also change^^ In order to ihduce this change in syn- 
chronism with the change of the pupil distance, It Is 
necessary to.angle each cam.arm 63 which is rotat-^ 
ably supported on a pin 21 d. therefore, by moving the 
cjarfTplh 83bof each cam arrh 63 along each cam slot- 
4e, the above-mentioned operating line OP is inclined 
so as to always pass through the origin point as 
shown in F^. 13(c). 

As shown in Figs. 1 and 2, the head-band like 
support arrangement 70 comprises of a pair of firet 
bow porttons 71 , 71 foldably supported to the housing 
10 through the jpair of hinge portions 3, 3, and a pair 
of second bow portions 72, 72 ph^otally connected at 
each tip end portton 72a, 72a to each rear end center 
portion of each of the palrof first tlowporttons 71, 71. 

As shown In Fig. 24, the ends of th base end por- 
tions 72b, 72b are detachably connectable with each 
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Other by means of an opening 72c and a T-shap d 
boss portion 72d. A forehead pad 80 is detachably 
connected by pins 73 which are disposed at a rear 
portion side of opposite inn r faces 71a. 71a of the 
above-mentioned pair of first bow portions 71 , 71 . As 
will be appreciated from Fig. 22, three sets of pins 73 
are provided to allow for head size adjustment 

As shown in Figs. 1 and 2, each headphone re- 
ceiving mechanism 75 for winding in the connection 
wires of each of the left and right headphones 74, is 
disposed in a rear portion of the first bow portions 71. 

Acircuit board 76 on which:the LCD drive unit and 
the like Is received, is disposed in one of the first bow 
71, while a source of electrical power 77 is received 
In the other. 

FurthernK)re, a connecting cable 78 for establish- 
ing an operative connection with a portable video 
player, Wtunerorthe like, is connected to a rear up- 
per end portion of the second of the firet bow portions 
71. 

As shown In Rgs. 18 to 20, the forehead pad 80 
includes three hard core membere 81 , 82, 82 made of 
hard resin, a bag-shaped cover 83 made from a soft 
resin or the like which covere the respective core 
' members 81, 82, 82, and a pair of hooks 84, 84 for 
^ enabllr^ the detachable connectton of the pad 80 to 
'' itiie insspecUve pinsTd of the above-mentioned pair of 
' 'firet 

^ ' As shown in Rg. 1 8, ai pair of recess portions 83a, 
'^'^iB3a are forrhed in the bore membere 81, 82. 82 of 
' forehead pad 80, and the respective core membere 

- 82, 82L These re^^ fonrned on both sides of 
the pad in a manner* which allows the pad to be fold- 
able about tte center portkins of each of the recess- 

V c V. s^Q^ in pjg^ 20, a pluraiity of small ventilation 

' ' holes 81a, 82a are formed In the respecth^e core 
members 81, 82. Furthenmore, as shown In Figs. 21 
and 22, each hook 84 is fonned ctf metal plate and is 
such as to have a generally dog leg-shape as seen In 

' sMe view. It is also arranged so that the forehead pad 
' 80 can worn on the upper portion of the forehead (for 
example, a position raised upwardly by 15*' from the 

-^horizontal as shown in Rg. 22). Each hook 84.has a . 
spring characteristic and is arranged to be folded at 

- its tip end porttons 84a in a reversed Urshape. Aton-_ 
gue-like fixing piece 84b is cutaway and foldediy 
formed in a halfway portion of each hook 84 such that 
its tip end skie approaches the above-mentioned tip 
end portfons 84a. 

According to the spectede type display device 1 
of the first embodiment, In the case wherein the hous- 
ihg'lO isyorh on Ihe face, it is held In place by the 
head 8upf)ort anrang m nt 70. Sfance the forehead 
pad 80 has the three hard core membere 81, 82, 82 
at the center portton and both skJe portfons and cov- 
ered with a cover 83, and Is Installed ntherearface 
16a of the housing 16, the ease with whtoh the device 
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can b donn d is innproved. 

Further, sine the foreh ad pad 80 is connect d 
by way of the three pins 73 of the pair of first bow por- 
tions 71, 71 through the pair of hooks 84, 84 and in- 
clln d, it is possibi to distribut th weight f th s 
housing 10 and the head portion installation member 
70 and thus reduce the weight which is applied to the 
face by way of the inclination (for example. 15** up- 
ward relative to the horizontal direction). 

With this arrangement, discomfort due to the in- io 
stallation of the housing 10 and the head band-like 
support arrangement 70 is reduced and prevents the 
ear discomfort even when worn for prolonged peri- 
ods. Furthermore, sincea plurality of small ventilation 
holes 81a and 82a are formed in each core member is 
81, 82, 82 of the forehead pad 80, ventildtk)n Is good 
and prevents sweating. This further promotes conv 
fort over long periods of use. 
, . As shown in a dot and dash line in Rg. 21(b), 

since It is possible to easily and elastlcally move the 20 
. f bdng piece portton 84b of each hook 84, it fs possible 
to easily attach and detach ft to either pin 73 of each 
fbdng portion installed to the above-mentioned first 
bow portion 71. With this arrangement, it becomes 
possible to easily impleOTtent the adjustment of the 25 
forehead pad 80, and it becomes possible to adjust 
the forehead pad 80 In aooordance with the head size 
ofttie user. In case thatthe spectacle type display de-^J . 
vice 1 is not used, it is possible to fold the forehead 
pad 80 about tiie pair of recess portions 83a, 83a of 
the cover 83 which are the boundary annong the re- 
spective .<»re,,meiT^4^ 82, 82 of the aboyer ,, , 
mientioned foreh^ M. Thus, it becomes ppssV 
bie to compactiy fold the whole head band-like sup- 
port arrahgement 70 upon leieasiiig theoonnectiqn 
between the ends of the second bow portions 72i!72l V * . 

Witfi this iarrangement, after donning the housing 
10 by means of the head band-like support anange- 
ment 70, while looking through the transparent ocular 
window portkiin 17 of the rear cabinet 18 and rotating- 40 
iy the pupil distance adjusting knob 8 which projects 
' out of the r^ht side of the housing 1 0. it is possible for 
the user to adjust the positions of the lens and mirror 
units 21, 21 and therefbra the positions of the respec- 
tive ocular lens 22, 22 with respect to the left and right 45 
eyes A, A. That Is, when the above-mentioned pupil 
distance adjusting knob 8 rotated, the cylindrical cam 
41 is rotated, as shown in Fig, 11. In accordance with 
this cam rotation, the rod 43 is moved In the left and 
right directions through the cam pin 44 moving along 50 
the oblique cam groove-hole 41a of the (^indrical 
cam 41, When the rod 43 is moved inwardly with re- 
spect to the holder 7 toward the right hand skle lens - 
and minnor unit i21, the pafr of lisft and right lens an^ ^ 
mlnnorunits21, 21 aromoved inwardly with respectto 65 
the frame 4 along the pair of shafts 5, 5. Conversely, . . 
when the rod 43 is moved outwardly with respect to 
the holder 7 the left and right iens and mim)r units 21 , 



,35 



21 are moved outwardly with respect to th frame 4 
along the pair of the shafts 5, 5. 

Thus, with the rotation of the pupil distance ad- 
justing knob 8, the position of the lens and minnor units 
21, 21. namely th positions f the resp ctive ocular 
lenses 22 with respect to the left and right ey s A, A 
of the user, are adjusted. 

Then, as will be appreciated, due to the provision 
of the cam arms 63, 63 which are rotatably supported 
on the pins 21d, 21d of each lens and mirror unit 21, 
the pair of LCD holders 24. 24 are moved along the 
pair of shafts 36, 36 with respect to the backlight 30 
and in the same direction as the iens and mirror units 
21, 21. Accordingly, the posittons of the pair of LCD 
25. 25 are simultaneously adjusted with respect to the 
left and right eyes A. A. That is to say, when the pair 
of lens and mirror units 21, 21 are moved in the left 
and right direction along the pair of shafts 5, 5, the 
cam pin portion 63b of each cam arm 63 is moved as 
shown in Fig. 13C, obliquely along each cam groove- 
hole 4c fonned at the frame 4. WHh this arrangement, 
each cam arm 63 Is rotated (pivoted) around a pin 21d 
and thus deyelops a proper indirmtton relative to the 
position of each ocular tons 22. Therefore, the conver- 
gence of the virtual image of each LCD supported to 
the pair of LCD holders 24, 24 is also adjusted, 
.^.nv In thei»se.^y^ is re- 

quired,4h& re- 
,8ponse:to this rota^ plate 62 Is 

eccentricaIly,^moved .witiiiri} to groove 32d 
fonmed in the siWe plate 32 of ttie to 30. Ac- 
jXir^n0;^m 9 is rotated 

in the antidot^se.dlf^ stete shown in 

pjg. 14A,;the slide |plato;^ W backward (up- 
L ward as eeenjn toe <lr^ 4, and th 

XCp hol^ers^^^^^^ avifiy from the pair of 

Jens and mirror linite^^i backlight 30. 

Convereely, when the diopter adjusting knob 9 is ro- 
tated in toe clockwise direction fram toe state shown 
In Rg. 14C, toe slide frfate- 3^^ forward 
(downward as seen in toe drav^ng^ o toe frame 4, 
and the pair of LCD holders 24^ 24 approach the pair 
of lens and minor units 21, 21. Thus, In accordance 
wito the slide plate 32 of the above-mentioned back- 
light 30 being moved in the fore^d-aft directions, 
and tiie distance between toe respective LCD 25, 25 
supported to toe pair of LCD holders 24, 24 and the 
respecth/e ocular lenses 22 of the pair of lens and mir- 
ror units 21, 21 are changed, and toe adjustment of 
toe position of toe virtual image (dtopter adjusting) is 
implenr^nted. . 

, During the diopter adjusting, toe front and back 
position of eac^ j^^ by toe position 

oftiieslide"platB32qf toebaddigiw However, the 
left and right disptacement of each LCD 25 is limited 
by the recess 63c of each ann 63 to. which the pin 24c 
of each LCD holder 24 Is Inserted. Each cam arm 63 
is stopped without rotating around toe pin 21d of each 



8 



15 



EP 0 627 850 A1 



16 



lens and mirror unit 21 after the pupil distance adjust- 
ing of the pair of lens and mirror units 21, 21, Accord- 
ingly, when the slide plate 32 is moved on the frame 
4 in the fore-and-aft directions, the pin 24c of each 
LCD holder 24 which is received in a recess 63c of a s 
cam arm 63, is moved in th recess 63c, in the man- 
ner shown in Figs. 14A-14C. Due to the angle of each 
recess 63c, when the pair of LCD holders 24. 24 ap- 
proach or depart from the pair of the lens and mirror 
units 21 , 21 , the LCD holders 24, 24 are also moved io 
in the direction along each line OP, OP of the V-con- 
flguratlon shown In Fig. 25 and the convergence of 
thd virtual Innage of each LCD 25 is adjusted. 

Thus, the pupil distance adjustment of the pair of 
image generating means 20, 20 is easily and certainly is 
implemented in a manner which simultaneously 
moves the pair of image generating means 20, 20 in 
the left and right directions toward and away from 
each other through the use of the pupil distance ad- 
Justing mechantem which is simply comprised of the 20 
pupil distance adjusting knob 8, the cam mechanism 
40 and the link mechanism 50. Further, the diopter ad- 
Justing of the pair of image generating means 20, 20 
is easily and certainly Implemented by the diopter ad- 
Justing nrtechanism of a simple structure constituted^ 25 
by thei diopter adjusting knob 9 arid the cam mecha- 
•"nlsm SO.-TuithenmonC the abovi^ * 
mechahisrn'fiirQ^ 

' Ing the diopter and the oonvidiigence jadjustment while ' - 
maintaining the adjusted condition of the pupil dis- 
tance. Viz.; the conversance adjustment is realized in 
that the^palr of tiie left ii^^^ LCD25, 25 are rnov^d 
in a directibri iiidicated try the lines OP, OP shown in 
Fig. 25, throi^h the nitatiori of the diopter acb'usUng 
knob 9 after acQUsting the distance between the pair 
' of ocular lisnses 2^ 22 using the piipi! distance ad- ^ 
Justirig knob 8. -'^'''^ - • ^ ■ ' ' ' " ^ ' 

During use of the above described device, the 
pair of headphones 74. 74 vvhteh are provided at the 
rear end sides of the pair of first bow porttons 71. 71 40 
are inserted Into the wearer's ears after unreeling y\ 
them from a pairbf headphone receiving mechanisms ' \^ 
75, 75, and an image Is generated on a display portion 

25a of e a ch LCD 25 In response to a signa l from a 

portable video player or the II ke. The images are illu- 45 
minated by the light from the fluorescent lamp 34 of _ 
the backlight 30. The fight is directed in the form of ^ 
parallel light which is r^ected by the reflector 31 and 
which illuminates the display portion of each LCD 25. 
The illuminating light is reflected off the mirrors 23 so 
and transmitted by each ocular lens 22. The image 
defined by the light transmitted through each ocular 
len 22 is reflected at fhe haff mirror 26 and thus Idi- 
rectedtotheieftahdr^hteyesA, A.Accordingly;the * ' 
Image Is produced on ieadi of the retinas after being 65 
expanded. At the same time the sound for the image 
becomes audible by means of each headphone 74. 

As will be appreciated, the backlight 30 basically 



comprises the above-mentioned reflector 31 and flu- 
orescent lamp 34. and is arranged such that the light 
from a singi fluorescent lamp 34 illuminates the dis- 
play portion 25a of each LCD of the pair of image gen-, 
erating means 20, 20 by way of a single reflector 31. 
Accordingly, any difference of color temperature and 
luminance between the left and right images reflect- 
ed at the pair of LCDs 25. 25 is negated, and it be- 
comes possible to produce images which hav the 
same in color temperature and luminance in both the 
left and light units. 

Further, as shown in Figs. 15 and 16, since the 
electromagnetic shield plate 37 in the form of the 
sheet-shaped transparent electrode plate, is dis- 
posed between the reflector 31 of the backlight 30 
and the LCD 25, it is possible to shield a high-voltege 
or high-frequency noise Z generated from the fluor- 
escent lamp 34 (viz., a high-luminance high vdtege 
high-frequency light source) while minimizing th 
loss of light transmission to each LCD 25. Further- 
more, since the loss of the above-mentioned light 
transmission is kept to a ntinimum, it Is possible to re- 
duce dectric energy consumption to a minimum. Fur- 
thennore, If a diffusion plate adding an electrtoally 
conductive treatment Is used as the above- 
mention€id electrcunagnetic sfiield plate 37. it is pos- 
- slble'to diffuse the trarisriiitted llgiit 

'Furth|en although the fluorescent lamp 34 of the 
dbove-fnehtion^d baddlght 30 produces magnetic 
field W. slrii^ is formed of a materia! 

comprising a resin into which aii electn^ conduc- 
tive rniateriai is fni)(Bd. It |>osslble to effectively 
ahleld tlie maghiatic field W geherated from the 
aboyenvientjoned flu(Hi^cent lamp 34 using the re- 
flector 31 In the manner sirawn in Fig. 17. and there- 
fore lavohi any detriniental irifluence on the wearer. 
Also, since the reflector 31 itsielf is constructed by an 
electrically conductive material, it can be grounded 
through the use of an earth wire 38b and a metal 
8crew38a 

■ ^^'Furthermore, since the reflector itself Is a oon- 
dtii^or. It functions as a substitute for a near conduc- 
tor necessary to smoothly start a turning-on of a cold- 
cathode lam p a nd a h ot-cathode lamp of the fluores- 
cent lamp 34 and the like. This near conductor effect 
pronK)tes eff idejnlstartjng or turn[ng-^njofJhef luor- 
escent lamp 34 and enables running costs to be low^ 
ered. Furthermore, since the electronDagnetic shield 
plate 39 in the form of a sheet-shaped conductive 
plate is disposed between the above-mentioned re- 
flector 31 and the rear portion 1 6a of the rear cabinet 
1 6, any electrpmagneticrad^ion W which leaksf rem 
the reflector 3^ lectromagn tic 

ahleld plate 39, and any detrimental effect by electro- 
magnetic field on human organtems is prevented. 

As shown in Fig. 3, since the backlight 30, the pair 
of LCD 25, 25, the pair of upper side reflection mlnt>rs 
23, i23, the pair of ocular lenses 22. 22 and the half 
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mirror 26 ar r spectrv ly disposed in the box-shap d 
housing 10 in a descending configuration, it is possi- 
ble to reflect each Image of each of the above- 
mention d pairofLGD25, 25toaTetinaaof each y 
A, through the half mirror 26. and in a manner which 
makes use of so-called vertical refraction. With this 
arrangement, th length light paths to the left and 
right eyes through the pair of Image generating 
means 20. 20 is minimized, and it becomes possible 
to render the anrangement highly compact This fur- 
ther minimizes the bulk of and lightens the housing 

As shown in Figs. 1 and 4. since the laterally ex- 
tending elongate transparent ocular window portion 
1 7 is disposed at a lower side of the rear piece portion 
of the rear cabinet 16 and bridges the nose receiving 
portion 16g, it is possible to Improve the image quality 
and to remove any unpleasant feeling of physical dis- 
order by reducing the diffuskjn at the front of eye in 
a manner to reduce the viewable amount of the rear 
„ cabinet 17 In the vicinity of the Inrtage viewed through 
the half mirror 26. Furthenmore, since the translucent 
viewing window portion 12 is disposed at a side of the 
front face 11a of the front cabinet H of the housing 
10, It becomes possible to see the surroundings 
through the deararice between the half mirror 26 and 
*® frSf?'"®^ l^.^ile sirnultaneously seeing the 
im^ge f rom the transparent ocular wlrnfow portion 17 
of the rear cabinet 16. Accordingly, m combination 
r y^?ffi S?® ?*?"9steforTO^ 
dow portion 17 In tfie reari^binet 16. theamouirtof 
e? ^"^H?! t^eW outside <outelde vie^ 
rightand lowersides Is mspdmlzeci. 

Furthennfiore, as shown in FJgs. 5 and 6, respeo^ 
twe corner poftionsX. X arid Y are ci^ 

s!«^e jple^ portions jliBc liSc and the kwer 
vP'®^^ P<=^^ 16 are Inclined 

along the line of sight, the arhount of the outside view- 
field which is screened. Is minimired. and this en- 
. ables the extended viewfleld to be maximized. Thus. 
, the obstruction such as a diffusing due to a soiled 
|clck by the rear cabinet 16 Is reduced, and this en- 
.^ables a user to concentrate on the image reflected by 
the half mirror 16. 

Fig. 26_shows.the spectacle type display device 

according to a second embodiment of the invention. 
Similar to the previous embodiment, the backlight 30, 
the pair of LCD 26. 25. the pairof uppersWe reflection 
mirrors 23, 23, the pairof ocularlenses 22, 22 and the 
half minror 26 are disposed in the housing 10'. How- 
ever, in this instance the half mimjr 26 is arranged to 
be prvotally mounted on a hinge 27 so as to be ph^otal 
^«>n? « P?sltk)n wherein ft doses off the redan- 
jgular opening portion 1 9 openirig to an operative pos- 
ition wherein the Image passing through the ocular 
lenses 22, 22 Is directed toward the reUna a of th 
wearer's eyes. It should be nbt^ that In this mbodi- 
ment th half-minror can be replaced with a fully re- 



flective member. Since the other construction is the 
same as that of the above-mentioned embodiment, 
the same parts designate the same characters, and 
a detailed explanation th neof is omitted. 
5 With this an-angement it is also possible to re- 
flect each image of each of the pairof LCD 25, 25 on 
the retina a of each eye A through the half mi^r 26 
by means of so-called vertical refraction, and to ren- 
der the image generating means 20. 20 compact, Ac- 
10 cordingly. the housing 10' becomes even smaller and 
lighter. Also, during an unused period, since the lower 
side reflection plate 26 can be rotated through th 
hinge 27 so as to close the opening portion 1 9 formed 
at a bottom side of the housing 101 as shown in Fig 
15 26. it is possible to possibly shorten the height of th 
housing 10'. Accordingly, the housing 10' similarly 
becomes further smaller and lighter. Furthennore, it 
Is possible to receive the lower side reflection plate 26 
in the opening portion 19 of the housing 10* periods 
20 of nonnjse. TOs is useful in preventing dust and other 
contaminating matter from entering the housing and 
soiling the pair of the ocular lenses 22 and 22, 

.. According to the above-mentioned embodiment, 
although the pivotal tinted plate Is disposed ata front 
25 .face of the fro^^ 

reducing th^ ingress of external light, the Ifghtreduc- 
Jngmeansfenotlimltedtosuchati 
: ,|ake thetonm off Ilquld,crystel shutter (liquid (rystel 
plate) oonsatuted by a polarizatton beam splitter and 

: 50 ^ a rwlarfeatlon p ;i r ^ni^^^r. 

- As mentioned above, according to the present in- 
y^r '^y cY?n«9n,|a|«>e^ 

Jo transmaan Image by way of a pairof image source 
^"Wrrf^ are provided In a housing. In accor- 
:>?^. ^^^f® *!l?,Pre^^^ of reflection 

. - v Platesarrfa r^ofooular lenses are ar^^ 

Ject images produced by the source onto retinas of 
left and right eyes of the wearer. 

A shaft is Installed in the above-mentioned hous- 
40 Ing and supported on a frame. The image source 

meansaridtfiepair<rflensandm&rorunltswhichm^ 
dude the reflection plates and the ocular lenses are 
ananged to be laterally movaWe in the left and right 
direction toward and any from each other along the 
« shaft The Image source means and the pair of lens 
and mlm)r units are arranged to be relatwely movable 
in the fore-and-aft directton toward and away from 
each other. Accordingly, it becomes possible to easily 
implementa diopter adjusting and a pupi^ distance 
so adjustment of the above-mentioned optical visual 
unit ^ , 

Although only two embodimente of the present 
: ^nyonUon hwe be^^^^^ above, the various va- 

riatfons and modifications which are possible without 
65 departing frqrn the scope of the present invention, 
which is defined by the appended claims, will be self- 
: :f vident to one sjdjied In the art to which the present 
inventton pertelns. . 
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Claims 

1. A spectacle type display device (1) which Is en- 
closed in a housing and is arranged to transmit 
images gen rated by a pair of image sources (25) 
by way of a pair of Image transfer means (21) 
which each include a reflection plate (23) and an 
ocular lens (22), and to project the images pro- 
duced by said pair of image sources on retinas of 
the left and right eyes of a wearer, and which 
comprises : 

first support means (5) for supporting said 
pair of image transfer units (21) so as to be later- 
ally movable toward and away from each other, 
and 

second support means (21 d. 24-36, 63) for 
supporting said pair of Image sources (25) so that 
the Image sources are latmlly movable toward 
and away from each other and in a for&-and-«f t 
direction relath^e to the reflection plates (23) and 
the ocular lenses (22) of said image transfer 
means (21). 

2. A spectacle type display device as claimed In 
dalm 1. further comprising a pupil distance ad- 
Justing knob (8) which Is rototably disposed atone 
side of said hdusirig (10), said image transfer 
units (21) being operatively connected with said 

' pupil distance adjusting knob (8) through a cam 
mechanism (40) and a link mechanism (50). *' 

3/ ' A spectade type dispi^ as daimed in 

dalm 1. further comprisiag a dtopter adjusting 
knob (9) whteh Is rotatably disposed at an upper 

b -side of said housing (10). each of said Image 
sources (25) being operatively connected with 
said dtopter adjusting knob (9) through a cam 
mechanism (32, 60) which is assodated with a 
frame (5) on which sakS im^e transfer units (21) 
and said Image sources (25) are supported. 

4. A spectade type display device as daimed in 
dalm 1 . further comprising a backlight (30) and 

_ a half-mlnt)r (26) which Is supported in saM hou s- 
ing (10) at a level whtoh is kywerthan the level at 
whicllsaidbacldight (30) is disposed, and where- 
in said pair of reflection piates (23), and said pair 
of ocular lenses (22) are vertically aligned be- 
tween said image sources (25) and said half- 
mirror (26). said housing (10) having a transpar- 
ent ocular window portion (17) disposed at a rear 
side of said housing opposite a f b^t side of said 
half-mirror (26),' stnd a translucent viewing win- 
dow (12) disposed at a front side of said housing 
(10) opposite a second skJe of said half-mirror 
(26). 

5. A spectacle type display apparatus comprising : 



a frame (5) disposed in a body (10); 

a pair of display means (25). disposed on 
said frame (5), for producing a pair of images in 
accordance with a video signal; 
5 a pair of reflection means (23) for reflect- 

ing the pair of Images produced by said pair of 
display means (25); 

a pair of lens means (22) for focusing the 
pair of images reflected by said pair of reflection 
10 means (23); 

a first slide means (40, 50) for sliding said 
pair of lens means (22) and said pair of reflection 
means (23) laterally across said frame (5); and 

a second slide means (32, 60, 63) forsiid- 
15 ing said pair of display means (25) toward and 
away from saki pair of lens means (22) in the fore- 
and-aft direction of said frame (5). 

6. A spedade type display apparatus according to 
20 dalm 5, further comprising a first operation 

means (8) for adjusting a pupil dtetance by adjust- 
ing the relative distance between said pair of 
lenses (22), wherein said first sIMe means in- 
dudes a cam (40) and a link (50) which are re- 
25 sponsive to said f ^t operation means (8). 

7. A spectade type display apparatus according to 
dalm 6, wherein saki cam (40) is connected to a 

^ first of saki pair of dteplay means, wherein said 
30 link (50) Is connected between the first and a sec- 
ond of sakl pair of display means, and wherein 
said f Iret operatton means (8) sikies saM pair of 
' display means toward and aiway from each other. 

35 8. A spectade type disf^ay apparatus according to 
dalm 5?wherein said first slide means (40. 50) 
moves said pairof reflectton means (23) and saW 
pair of lens means (22) simultaneously. 

40 9. A spectade type display apparatus according to 
dalm 5, further comprteing a second operation 
means (9) for iadjustlng a focus distance by ad- 
justing the distance be^veen sakJ pair of image 
sources (25 ) and saM pair of reflection mean s 

45 (23), and wherein said second slide means in- 
dudes a cam mechanism (32, 60) whtoh is re- 

* ^sponsive'tb the"dperatk>h of said second opera- 
tion means (9). 

50 1 0. A spectade type display apparatus according to 
dalm 9, wherein said cam mechanism (60) has 
an eccentric cam plate (62) and a slide plate (32) 
in engagement with saM cam plate, said second 
operation means (9) respectively nrK>ving saki 

55 pair of image sources (25). 

11. A spedade type display apparatus according to 
daim 5, further comprising a firet operation 
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means (8) for adjusting a pupil distance of said 
display means and a second operation means (9) 
for adjusting a focus distance of said display 
means, 

wherein said first slide means includes a 5 
cam (40) and a link (50) which are operatively re- 
sponsive to the operation of said first operation 
means (8), said second slide means including a 
cam meclianism (32, 60) which is operatively re- 
sponsive to the operation of said second opera- io 
tion means (9). 

12. A spectacle type display apparatus according to 
daim 11, wherein said cam (40) is connected to 

a first of said image sources, the first and a sec- is 
ond of said Image sources being connected by 
said link, said cam mechanism (60) having an ec- 
centric cam plate (62) and a slide plate (32) en- 
gaging said cam plate. 

20 

1 3. A spectacle type display apparatus according to 
daim 12, further comprising : 

a backlight(30) and a half mirror(26) being 
disposed in saki body (10) in -a vertically dis- 
placed arrangement; 25 
a transparent window (17) disposed at a 
, ^ rear side of sakl body opposite said half minor 
- (26); and V 
! . , a translucent viewing window (12) being 
^ disposed atafrontsideofsaklbodyoppositasaid^/ 3^ 
half mirror. 

14. Apparatus for use in a spectade type display, 
comprising : 

, , , a frame (5); , ^ . . ss 

' firatand second image sources (2S) su|>- 
, ported on said frame so as to be reclpiDca! to- 
ward and away from each other In a first direction 
acn>sssaki frame, and synchronously nrravable in 
a second direction which is essentially ncnrad to 40 
saM first directk)n; 

a f irat mirror (23) supported on sakl franrte 
(5) so as to be in a predetenmlned relatk)nship 
with sM f Irat Image source (25), saki first mirror 
— being redprocal in said firatdiractbn across said 45 - 
frame; 

a first lens (22) supported on sakl frame 
(5) in a predetemilned relattonship with said f Irat 
mirror (23), said first lens being connected with 
said first minror so as to be synchronously mov- so 
able therewith in said f irat diractton; 

a second mirror (23) supported on said 
frame (5) 80 as to be in a predetermined relation- : 
ship with said second image source (25). said 
second mirror being redprocal in sakl first direc- 55 
tion witi) respect to said frame (5) and tow^ and 
away from said f irat mirror; 

a second lens (22) supported on said 

12 



frame (5) in a pr determined relationship with 
said second mirror, said second lens being con- 
n cted with said second minror so as to b syn- 
chronously m vabie therewith in said first direc- 
tion; 

f irat adjustment means (8, 40. 50) for se- 
lectively nravlng said first and second mirrors 
(23) in said f irat direction and so that the relative 
distance between said first and second mirrors 
changes; and 

second adjustment means (4, 63) for mov- 
ing said first and second Image sources in said 
second direction and in a manner which changes 
the relative distance between firet and second 
Image sources (25) and said firet and second mir- 
rore (23), respectively, and for simultaneously 
moving said ftrat and second image sources in 
said first direction in a manner which changes the 
relative distance therebetween in response to the 
movement of said f irat and second Images sourc- 
es in said second direction. 

15. A method of operating a spectade type display 
comprising the steps of : 

. produdng a f irat image using a f irat image 
source (25); 

/ ■ reflecting the firet image using a first mir- 
ror<23);, . 

, focusing the firet image using a first lens 
...,-,(22);..v,>,.o^...,.:...v^.. 

reiflecting the focused firet Image toward a 
^iiret predeton^ 

produdng a secorid image using a second 
Image source (25); 

:^^9^9 l^l^-,^^99n^^'^^9® using a sec- 
ond minor (23); . 

focudng the second Image using a second 
lens (22); 

reflecting the focused second imag to- 
ward a second predetermined eye position; 

moving said firet mirror and said firet lens 
and said second mlnnor and sakl second lens as 
firet and second units (21) respectwely, in a firet 
directk)n whteh changes tiie relative distance be- 
tween the two units; - 

moving said firet and second image sourc- 
es (25) in a diredion which changes the relative 
distance between sakJ firet and second imag 
sources (25) and said firet and second minrY>re 
(23) respectively; and 

simultaneously nK)ving sakl firet and sec- 
ond image sources (25) with respect to one an- 
other and in a ntanner which changes the relative 
distance thmbetw en. 

16. Apparatus for use In a spectad type display, 
comprising : 

means (25) for produdng a firet image; 
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means (23) for refl cting the first image; 
means (22) for focusing the reflected first 

image; 

means (26) for reflecting the focused first 
image toward a first predetermined ye position; 5 
means (25) for producing a second image; 
means (23) for reflecting the second Inv 

age; 

means (22) for focusing the second image; 

means (26) for reflecting the focused sec- io 
ond image toward a second eye position; 

means for moving said first mirror and said 
first lens and said second mirror and said second 
lens as first and second units (21) respectively, 
in a first direction which changes the relative dis- is 
tance between the two units; 

first means (32, 60) for moving said first 
image and second image sources (25) in a direc- 
tion which changes the relative distance between 
said first and second image sources (25) and 20 
said first and second mirrors (23) respectively; 
and 

second means (63), responsive^4o said 
first means, for simultaneously moving said first 
and second image sources with respect to one 25 
another and In a manner which chaises the rel- 
ative distance therebetween. 
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